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Experimental 

Crystal data 

C 13 H 17 N 3 0 2 
M, = 247.30 
Monoclinic, Cc 
a = 26.2670 (4) A 
b = 26.3371 (4) A 
c = 15.9037 (3) A 
P = 111.8715 (19)° 

Data collection 

Oxford Diffraction Gemini-R 

diffractometer 
Absorption correction: multi-scan 

(CrysAlis RED; Oxford 

Diffraction, 2007) 

T min = 0.756, r maI = 0.865 

Refinement 

R[F 2 > 2a(F 2 )] = 0.040 
wR(F 2 ) = 0.108 
S = 1.02 

12229 reflections 
1313 parameters 
2 restraints 



V = 10210.2 (3) A 3 
Z = 32 

Cu Ka radiation 
/x = 0.72 mm~' 
T = 123 K 

0.55 x 0.40 x 0.20 mm 



20766 measured reflections 
12229 independent reflections 
11392 reflections with / > 2rr(T) 
R iM = 0.028 



H-atom parameters constrained 
A/w = 0.56 e A~ 3 
Apmin = -0.23 e A~ 3 
Absolute structure: Flack (1983), 

1607 Friedel pairs 
Flack parameter: —0.08 (12) 



The asymmetric unit of the title compound, C 13 H 17 N 3 02, 
contains eight crystallographically independent molecules. 
The planes of the benzene and triazole rings in the eight 
molecules make dihedral angles of 5.53 (13), 9.33 (13), 
19.28 (11), 17.36 (8), 12.84 (12), 8.03 (8), 19.97 (11), and 
7.98 (8)°. The eight molecules in the asymmetric unit are 
linked by intermolecular O— H- ■ O and N— H- ■ O hydrogen 
bonds, forming a three-dimensional network. 

Related literature 

For the antiviral activity of triazoles, see: Sancak et al. (2012); 
Gurumoorthy et al. (2011). For the synthesis of antibiotics, 
fungicides, herbicides and plant growth hormone insulators, 
see: Unver et al. (2006, 2011). For potentially good corrosion 
inhibitions, see: Lebrini et al. (2008). For bond lengths in 
related structures, see: Oztiirk et al. (2004a,£>); Akkurt et al. 
(2004). For standard bond lengths, see: Allen et al (1987). 




OH 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H- - A 


D-H 


H-A 


D-A 


D-H- -A 


02A-H2A- ■ OIH 


0.82 


1.90 


2.718 (3) 


174 


02C-H2C- ■ 01£ 


0.82 


1.90 


2.717 (3) 


172 


02G-H2G- ■ OIC 


0.82 


1.89 


2.701 (3) 


172 


02H-H2H- ■ OlD 


0.82 


1.94 


2.752 (3) 


174 


N2B-H2BA- ■ OIC 


0.86 


1.97 


2.821 (3) 


169 


N2C-H201- ■ OIB 


0.86 


1.97 


2.825 (3) 


174 


N2F-H2FA- ■ OIH 


0.86 


1.93 


2.777 (3) 


166 


mH-H2HA- ■ OIF 


0.86 


2.00 


2.840 (3) 


167 


02B-H2B-01G' 


0.82 


1.93 


2.748 (3) 


177 


02D-H2D- ■ OIF 1 


0.82 


1.87 


2.689 (3) 


178 


02£-H2£- ■ OIB" 


0.82 


1.97 


2.773 (3) 


165 


02F-H2F- ■ 01A U 


0.82 


1.92 


2.711 (3) 


162 


N2.4-H2/L4---01D" 


0.86 


1.94 


2.788 (3) 


170 


N2E-H2EA- ■ OIG 1 " 


0.86 


2.03 


2.873 (3) 


168 


N2D-H2DA- ■ OlA" 


0.86 


1.95 


2.809 (3) 


173 


N2G-H2G/1- ■ 01£ iv 


0.86 


1.96 


2.807 (3) 


168 


Symmetry codes: (i) 

* - b y - \> *• 


x~l,y + l,z; 


(ii) x + l,y-i, 


z; (iii) a'H 


-l,y + l,z; (iv) 



Data collection: CrysAlis PRO (Oxford Diffraction, 2007); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO; 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: SHELXTL (Sheldrick, 2008); software used to 
prepare material for publication: SHELXTL. 

RJB acknowledges the NSF-MRI program (grant No. 
CHE-0619278) for funds to purchase the diffractometer. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5217). 
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4_[2-(4-Hydroxyphenyl)ethyl]-3-propyl-1H-1,2,4-triazol-5(4H)-one 
Sema Oztiirk Yildirim, Ray J. Butcher, Dilek Unliier and Yavuz Koysal 
Comment 

During the past two decades, triazole and its derivatives represent an important class of heterocycles. The arrangement of 
3 basic nitrogen atoms in the triazole ring induces antiviral activities in the compounds containing this ring (Sancak et al, 
2012; Gurumoorthy et al, 2011). They are of biological importance and are used in the synthesis of drugs such as 
antibiotics, fungicides, herbicides, and plant growth hormone insulators (Unver et al, 2011; Unver et al, 2006) and are 
also potentially good corrosion inhibitors (Lebrini et al. , 2008). 

Eight independent molecules of the title compound (I) in the asymmetric unit are shown in Fig. 1 and labelled as A to H. 
The bond lengths and angles in the eight molecules have normal values (Oztiirk et al, 2004a; Oztiirk et al, 2004ft; 
Akkurt et al, 2004; Allen et al, 1987). The phenyl and triazol rings in molecules (A - H) make dihedral angles of 
5.53 (13)°, 9.33 (13)°, 19.28 (11)°, 17.36(08) °, 12.84(12)°, 8.03 (08)°, 19.97 (11) ° and 7.98 (08) ° to each other, 
respectively. 

The propyl group on the bridging CI atom position and takes a zigzag form in eight molecules forming torsion angles 
of 178.27 (25) ° in molecule A [179.63 (26) ° in B; 176.97 (25) ° in C; -174.29 (23) ° in D; 72.54 (40) ° in E; 73.56 (31) ° 
in F; -73.09 (30) ° in G and -67.50 (40)° in H]. 

The oxygen atoms are coplanar with the benzene and triazol rings in all molecules. The major difference in 
conformation for the 8 molecules occurs for the orientation of the propyl group with respect to the triazole ring. For 
molecules A, B, C, D, E, F, G and H these values are 6.5 (4), 0.4 (4), 1.9 (4), 13.7 (4), 12.2 (4), 0.9 (4), -8.5 (4) and 
-16.3 (5), respectively. 

In the crystal structure (Fig. 3), the molecules are linked through O-H— O and N-H— O intra- and intermolecular 
hydrogen bonds (Table 1) to form a three-dimensional network. 

Experimental 

A solution of 4-(4-metoksifeniletil)-5-propil-2//-l,2,4-triazol-3(4//)-on (10 mmol) in chloroform (100 ml) was added to a 
solution of boron tribromide (10 mmol) in chloroform (200 ml) at 273 K. The reaction mixture was poured into ice 
containing sufficient 50% sodium hydroxide to attain a pH of 10. The addition of concentrated sulfuric acid provided a 
precipitate that was extracted into ether. The combined organic extract was washed with water and brine, and then dried 
and concentrated in a vacuum to obtain compounds. The crude product was recrystallized using ethyl acetate and 
petroleum ether (1:2) to afford the desired compound. Yield: 130 mg (40%). Mp: 455^156 K. 

Refinement 

H atoms were positioned geometrically [C-H = 0.93-0.97 A; N-H = 0.86 A and O-H = 0.82 A] and refined using a 
riding model with [/ iso (H) = 1.2[/ eq (C,A0 and 1.5C/ eq (0). For some of the strongest reflections detector saturation was 
observed as F 0 was significantly less than F c . 
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Computing details 

Data collection: CrysAlis PRO (Oxford Diffraction, 2007); cell refinement: CrysAlis PRO (Oxford Diffraction, 2007); 
data reduction: CrysAlis PRO (Oxford Diffraction, 2007); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 
2008); software used to prepare material for publication: SHELXTL (Sheldrick, 2008). 

02F 




Figure 1 

The eight independent molecules in the asymmetric unit of the title compound, showing the atom-numbering scheme. 
Displacement ellipsoids are drawn at the 50% probability level. H atoms have been omitted for clarity. 
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Figure 2 

One of the eight independent molecules in the asymmetric unit to show clearly the atomic labelling (molecule A). The 
other seven molecules are labelled in a similar manner. 
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Figure 3 

The crystal packing of the title compound viewed along the c axis, showing the formation of hydrogen bonded dimers 
further linked by additional hydrogen bonding. The hydrogen bonds as dashed lines. 



4-[2-(4-Hydroxyphenyl)ethyl]-3-propyl-1H-1,2,4-triazol-5(4H)-one 



Crystal data 

C I3 H 17 N 3 0 2 
M T = 247.30 
Monoclinic, Cc 
Hall symbol: C -2yc 
a = 26.2670 (4) A 
5 = 26.3371 (4) A 
c = 15.9037 (3) A 
£=111.8715 (19)° 
V= 10210.2 (3) A 3 
Z=32 

Data collection 

Oxford Diffraction Gemini-R 

diffractometer 
Radiation source: Enhance (Cu) X-ray Source 
Graphite monochromator 
Detector resolution: 10.5081 pixels mm" 1 
m scans 



F(000) = 4224 

D % = 1.287 Mgnr 3 

Cu Ka radiation, X = 1.54184 A 

Cell parameters from 9884 reflections 

6 = 3.0-75.5° 

ju = 0.72 mnT 1 

T= 123 K 

Plate, colorless 

0.55 x 0.40 x 0.20 mm 



Absorption correction: multi-scan 

(CrysAlis RED; Oxford Diffraction, 2007) 
T mm = 0.756, r max = 0.865 
20766 measured reflections 
12229 independent reflections 
1 1 392 reflections with / > 2a{I) 
R mt = 0.028 



Acta Cryst. (2012). E68, o1651-o1652 



sup-4 



supplementary materials 



^max 75.7 , $min 3.3 

h = -32->29 
Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F> > 2o<^)] = 0.040 
wRiF 2 )^ 0.108 
S = 1.02 

12229 reflections 
1313 parameters 
2 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Special details 

Experimental. CrysAlis RED, (Oxford Diffraction, 2007) Empirical absorption correction using spherical harmonics, 
implemented in SCALE3 ABSPACK scaling algorithm. (Clark & Reid, 1995). 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U- */U 

*-* iso ' ^eq 


OlA 


0.32042 (7) 


0.63059 (7) 


0.53991 (14) 


0.0313 (4) 


02A 


0.23969 (9) 


0.31435 (7) 


0.54837 (16) 


0.0379 (5) 


H2A 


0.2556 


0.2896 


0.5384 


0.057* 


OIB 


0.32993 (7) 


0.74837 (7) 


0.78314(14) 


0.0318(4) 


02B 


0.01487 (8) 


0.83745 (7) 


0.78241 (15) 


0.0354 (4) 


H2B 


-0.0127 


0.8198 


0.7698 


0.053* 


OIC 


0.44855 (7) 


0.67523 (7) 


0.75349 (14) 


0.0329 (4) 


02C 


0.76009 (7) 


0.59803 (7) 


0.73340 (14) 


0.0317(4) 


H2C 


0.7853 


0.6168 


0.7350 


0.048* 


OlD 


-0.10864 (7) 


0.25363 (7) 


0.52936 (14) 


0.0325 (4) 


02D 


-0.02729 (8) 


0.57050 (7) 


0.52025 (16) 


0.0395 (5) 


H2D 


-0.0461 


0.5950 


0.5219 


0.059* 


OlE 


0.85070 (7) 


0.65276 (7) 


0.74818 (13) 


0.0302 (4) 


02E 


0.77893 (8) 


0.33691 (7) 


0.80454 (15) 


0.0358 (4) 


H2E 


0.7983 


0.3121 


0.8074 


0.054* 


OIF 


0.41178 (7) 


0.15199 (7) 


0.52337 (14) 


0.0324 (4) 


02F 


0.73204 (8) 


0.07192 (7) 


0.52117(17) 


0.0397 (5) 


H2F 


0.7578 


0.0919 


0.5368 


0.059* 


OIG 


0.42183 (8) 


0.27873 (7) 


0.73332 (15) 


0.0349 (4) 


02G 


0.51778 (8) 


0.59517 (7) 


0.79702 (15) 


0.0356 (4) 



k= -28^33 
/ = -16->19 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = lVCFo 2 ) + (0.06947 3 ) 2 + 1.6747P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
A/w = 0.56eA~ 3 
A/w = -0.23 e A" 3 

Absolute structure: Flack (1983), 1607 Friedel 
pairs 

Flack parameter: -0.08 (12) 
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0.0055 (11) 


O A1 AO 

U.U1U2 


(10) 


A A A IO /I 1 \ 

— U.UulZ (11) 


pr r 

C5r 


A AO££ 
U.U266 


(12) 


0.0353 


(14) 


n ni 1 'j ( 1 o\ 
0.0313 (IZ) 


A AA/17 /1 AA 

0.004/ (10) 


A A 1 O £. 

U.U126 


/■I A\ 

(10) 


A AA 10 / 1 1 \ 

— v.vviZ (11) 


Cor 


A AO/CO 

U.U269 


(13) 


0.0324 


(15) 


O.Odod (1 /) 


A AA AH / 1 1 \ 

—0.004/ (11) 


A A 1 /CO 
U.U168 


(A 0\ 

(12) 


A AAO C / 1 O A 

— U.UU23 (13) 


C Ir 


A AOOO 

U.Uiz / 


(14) 


0.0243 


(13) 


0.0o41 (IV) 


A AAOO / 1 1 \ 

— 0.00Z9 (11) 


A AOO 1 

U.U221 


(13) 


A OA1 A /I OA 

— U.UU14 (13) 


Cor 


A AOOO 

U.UzV / 


(13) 


0.0272 


(13) 


n r\A r\n (\ a \ 

0.040 / (14) 


A AAA£ (\ (\\ 

O.OOOo (10) 


A A1 OO 

U.U1 15 


(11) 


A AAAO /I 1 \ 

— U.UUU2 (11) 


C9r 


A AO O A 

U.U284 


(12) 


0.0253 


(12) 


0.0423 (14) 


A A A A A { 1 A\ 

-0.0040 (10) 


A A 1 O £1 

U.U186 


(11) 


A AAA /I / 1 1 \ 

— U.UUU4 (11) 


z" 1 1 AT7 

ClUr 


A AO 0 O 


(13) 


0.0238 


(12) 


A AOOO /10\ 

U.U383 (13) 


A AAO O/I (\\ 

U.UU38 (1U) 


A A 1 OA 
U.U1 /U 


(11) 


A AAO A { 1 1 \ 
U.UU24 (11) 


pile 

CI lr 


A AOOC 
U.U2 /D 


(12) 


0.0300 


(14) 


A A/10"7 A\ 

U.U43 / (14) 


A AAOO /1 A\ 

— U.UU33 (1U) 


a A1 an 
U.U16 / 


(11) 


A AA1 / /I 1\ 
U.UU16 (11) 


C12r 


A AO 0 C 

U.U333 


(14) 


0.0281 


(14) 


A A/1 OO /1 

U.U4ey (lo) 


A AAC£ ^1 1 \ 

— U.UU30 (11) 


A AAO/1 

u.uuy4 


/1 o\ 

(12) 


A AAOO /1 OA 

u.uuyy (12) 


C13r 


A AO A A 

U.U344 


(15) 


0.0290 


(14) 


AA/^A1 /1A\ 

U.U6U1 (19) 


A AAO C / 1 0\ 

U.UU33 (12) 


A AA£A 
U.UU6U 


(13) 


A AAAO / 1 A \ 

U.vvvZ (14) 


CICt 


A AO 0 O 

U.U23 / 


/ 1 1 \ 

(11) 


0.0242 


(12) 


A AOCA /10\ 

U.U35U (13) 


A AA1 1 /A\ 

— U.UU11 (9) 


A A 1 1 £. 
U.U116 


(C\\ 

(9) 


A A a 10/1 r\\ 
—U.UUlo (1U) 


CzCt 


A AOCO 

U.U/33 


(12) 


0.0254 


(12) 


A AO O^ f\ 0\ 

U.U3S6 (13) 


A AA1 C ^1 A\ 

— U.UUlD (1U) 


A A 1 O C 

U.U125 


A\ 

(10) 


A AA1 A /1 A\ 
— U.UU1U (1U) 


CjCt 


A AO/1 0 

U.UZ43 


(11) 


0.0197 


(11) 


A AOOO ^1 0\ 

U.U33 / (12) 


A AAO£ /o^ 
— U.UU30 (y ) 


A A 1 0 1 

U.U13 1 


(9) 


A AAA/; /OA 

U.UUUo (y) 


C4C 


A AO OA 

U.U2o9 


(12) 


0.0266 


(12) 


AAOO/1 /10\ 

U.U324 (13) 


A AAO A i 1 A\ 
— U.UU34 (1U) 


A AAAO 

U.UU93 


/■1 A\ 

(10) 


A AAO /: / 1 A\ 

U.UU26 (1U) 


C3U 


A AO OO 

U.U200 


(12) 


0.0240 


(12) 


A AOOA /10\ 

U.U259 (12) 


A A A A A / 1 A\ 
— U.UU49 (1U) 


A AAOO 

U.UUo / 


few 
(9) 


A AA1 A ZO\ 

— U.UU1U (9) 


CoCt 


A AOOO 

U.Uz 1 Z 


(12) 


0.0243 


(12) 


A A/IOO /1 C\ 

U.U4o2 (13) 


A A A A A / 1 A\ 
U.UU44 (1U) 


A A 1 C £. 
U.U1 JO 


(11) 


A A A IO / 1 1 \ 

U.UUlo (11) 


C7G 


0.0258 


(12) 


0.0284 


(13) 


0.0516(16) 


0.0010(10) 


0.0172 


(11) 


0.0034 (12) 


C8G 


0.0284 


(12) 


0.0233 


(12) 


0.0363 (13) 


-0.0021 (10) 


0.0148 


(10) 


-0.0022 (10) 


C9G 


0.0245 


(12) 


0.0227 


(12) 


0.0338 (12) 


0.0006 (9) 


0.0104 


(10) 


-0.0018(10) 


C10G 


0.0234 


(11) 


0.0281 


(13) 


0.0331 (12) 


-0.0007 (9) 


0.0122 


(9) 


-0.0028 (10) 


C11G 


0.0273 


(12) 


0.0224 


(12) 


0.0437 (14) 


0.0010(10) 


0.0156 


(10) 


-0.0042 (11) 
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Clzta 0.03zz(13) 


0.03ZZ (14) 


A A/111 /1 A \ 

0.0433 (14) 


A AH1 C/1 1 "\ 
0.003J (11) 


A AT)/: /I 1 \ 

O.Ozzo (11) 


A Af\ 1 O (\ 1 A 

— U.OOl y (11) 


C13G v.VZy 1 (13) 


A AT £LH / 1 C\ 

0.036/ (ID) 


A AC A 1 / 1 H\ 
0.0M1 (1 /) 


A AAA 1 / 1 1 \ 

0.0001 (11) 


A A1 A1 /1 

0.01V3 (lz) 


A AAO/C /1 1\ 

— O.OOzo (13) 


C1H 0.033s (13) 


A AO A C i \ 1\ 

0.0z4:> (13) 


A A/1 11/1 A\ 

0. 0411 (14) 


A AAAC / 1 1 \ 

— 0.000:) (11) 


A A 1 C\H / 1 1 \ 

O.Oly/ (11) 


A AAA A ( 1 1 \ 

—0.0004 (11) 


Czri 0.0zo3 (lz) 


0.0Z40 (13) 


A A1C/1 /I 1\ 

0.03 j4 (13) 


A C\C\(\A /OA 

0.0004 [y) 


A AIT) 

O.Olzz (10) 


0.000/ (10) 


Lori O.Oz:>z(lZ) 


A A1 11 /1 A \ 
0.0333 (14) 


A AOO£ /1 1\ 

vj.vJZyo (lz) 


A AA1*7 / 1 A\ 

0.003 / (1U) 


A AHO/I /OA 

0.00V4 (v) 


A AH/1 C\ ( \ (\\ 

0.0040 (10) 


/'Mil a Ai riA /n\ 
C4H O.OzW (lz) 


A A1 1 A /1 1\ 

0.0310 (13) 


A AT 1 A / 1 1 \ 

0.03z4 (13) 


A AA/1 A / 1 A^ 

0.0044 (1U) 


A A 1 AC / 1 A\ 

0.010:) (10) 


A AA1 O / 1 1 \ 

0.00Z5 (11) 


CMrL O.Oz /j (lz) 


A A1 1 A /1 A \ 

0.033V (14) 


A A1 A1 ( 1 3\ 

0.0303 (lz) 


A AAT7 /1 (W 

O.OOz / (10) 


A A 1 A Q / 1 A\ 
0.0145 (10) 


A AAA 1 /1 (\\ 

0.0001 (10) 


f ' S\ T A AO/C1 /1 1\ 

CoH 0.0zo3 (lz) 


A AOA1 f^ 1\ 

o.Ozy/ (13) 


A A A (\H / 1 A \ 

0.040/ (14) 


A AA/1 1 / 1 A\ 

—0.0043 (10) 


A A 1 A jC / 1 A\ 
0.0146 (10) 


A A AO 1 / 1 1 \ 

— O.OOzl (11) 


r<7TT A f\1/10 /1 I 1 * 

C /rl 0.034V (13) 


O.Oz3o (lz) 


A A/1 1*7 /1 A \ 

U.U43 / (14) 


A AAAC / 1 (X\ 

O.OOOj (10) 


a noon / 1 1 \ 
O.OZZO (11) 


A AH1 £L (\"\\ 

O.OOlo (11) 


fou a 09Q0 H 9^ 
ton v).vjz.yvj (izj 


VJ.VJZ.yJ \ L 3 ) 


U.UjjU (izj 


U.UUjj ^ 1 VJ) 


VJ.Ul O / ^1 VJ) 


VJAJVJ IZ \ L VJ) 


C9H 0.0272 (12) 


0.0293 (13) 


0.0383 (13) 


-0.0033 (10) 


0.0167(10) 


0.0002 (11) 


C10H 0.0331 (13) 


0.0238 (12) 


0.0417 (14) 


0.0012(10) 


0.0189(11) 


-0.0005 (11) 


C11H 0.0416(16) 


0.0343 (15) 


0.065 (2) 


-0.0104(13) 


0.0319(15) 


-0.0061 (14) 


C12H 0.0490 (17) 


0.0348 (16) 


0.060 (2) 


-0.0111 (14) 


0.0229 (15) 


-0.0029 (15) 


C13H 0.056(2) 


0.058 (2) 


0.072 (2) 


-0.0199(18) 


0.0317(18) 


-0.0254 (19) 


Geometric parameters (A, °) 


OlA — C2A 


1.246 (3) 




C7C— H7CA 




0.9300 


02A — C8A 


1.364 (3) 




C8C— C9C 




1.394 (4) 


02A— H2A 


0.8200 




C9C— C10C 




1.390 (4) 


OIB— C2B 


1.245 (3) 




C9C— H9CA 




0.9300 


02B— C8B 


1.364 (3) 




C10C— H10C 




0.9300 


02B — H2B 


0.8200 




C11C— C12C 




1.517(4) 


OIC— C2C 


1.254 (3) 




cue— hue 




0.9700 


02C— C8C 


1.365 (3) 




cue— hiif 




0.9700 


02C— H2C 


0.8200 




C12C— C13C 




1.525 (4) 


OlD— C2D 


1.255 (3) 




C12C— H12E 




0.9700 


02D— C8D 


1.364 (3) 




C12C— H12F 




0.9700 


02D— H2D 


0.8200 




C13C— H13G 




0.9600 


OlE— C2E 


1.251 (3) 




C13C— H13H 




0.9600 


02E— C8E 


1.358 (3) 




C13C— H13I 




0.9600 


02E— H2E 


0.8200 




C1D— CUD 




1.489 (3) 


OIF— C2F 


1.256 (3) 




C3D— C4D 




1.518 (3) 


02F— C8F 


1.354 (3) 




C3D— H3DA 




0.9700 


02F— H2F 


0.8200 




C3D— H3DB 




0.9700 


OIG— C2G 


1.249 (3) 




C4D— C5D 




1.510(3) 


02G— C8G 


1.356 (3) 




C4D— H4DA 




0.9700 


02G— H2G 


0.8200 




C4D— H4DB 




0.9700 


OIH— C2H 


1.252 (3) 




C5D— C10D 




1.386 (4) 


02H— C8H 


1.369 (3) 




C5D— C6D 




1.401 (4) 


02H— H2H 


0.8200 




C6D— C7D 




1.389 (4) 


N1A— CIA 


1.295 (3) 




C6D— H6DA 




0.9300 


N1A — N2A 


1.383 (3) 




C7D— C8D 




1.392 (4) 


N2A— C2A 


1.342 (3) 




C7D— H7DA 




0.9300 


N2A— H2AA 


0.8600 




C8D— C9D 




1.389 (4) 


N3A— C2A 


1.373 (3) 




C9D— C10D 




1.386 (4) 


N3A— CIA 


1.387 (3) 




C9D— H9DA 




0.9300 


N3A— C3A 


1.459 (3) 




C10D— H10D 




0.9300 


NIB— CIB 


1.302 (3) 




CUD— C12D 




1.521 (4) 
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XT 1 D MIT) 

NIB — NzB 


1 1 TA /"} \ 

1.379 (3) 


N2B — C2B 


1.341 (3) 


N2B — H2BA 


0.8600 


XT'? T> nn 

N3B — LIB 


1.376 (3) 


N3B — LzB 


1.378 (3) 


N3B — C3B 


1.464 (3) 


NIC — CIC 


1 i ni /T \ 

1.291 (3) 


NIC — NzC 


1 T01 \ 

1.381 (3) 


XT'")/" 1 /"'O/"' 

NzC — CzC 


1 Tin /'5\ 
1.339 (3) 


N2C — H2CA 


0.8600 


N3G — C2C 


1.375 (3) 


N3G — CIC 


1.381 (3) 


XT'} Z" 1 

N3C — C3C 


1.469 (3) 


N1D C1D 


1 1A1 /T\ 

1.302 (3) 


XT1 I~A \Tir\ 

N1D — N2D 


1.384 (3) 


NzD — CzD 


1 '}'}'} /"} \ 

1.333 (3) 


NzU — HzUA 


U.ooOU 


N3D — C2D 


1.375 (3) 


N3D — CID 


1.383 (3) 


N3D — C3D 


1 .4 /IT A \ 

1.460 (3) 


XT 1 n r~* 1 T7 

Nib — Clb 


1 TAT /T\ 

1.303 (3) 


XT 1 T"7 XTTT7 

Nib — N2b 


1 /t \ 

1.374 (3) 


N2E — C2E 


1.344 (3) 


Nzb — HzbA 


0.8600 


XT')! - ? f "~) 1~ 

N3b — Czb 


1 TT1 /T \ 

1.371 (3) 


X T "> 1 — ' f ' 1 T 1 

N3E — C1E 


1.382 (3) 


N3E — C3E 


1.477 (3) 


XT 1 T7 1 T7 

Nlr — Clr 


1.289 (3) 


XT 1 T7 XT'TC 

N Yr — NzT 


1 i on /t\ 
1.389 (3) 


N2F — C2F 


1 TOO \ 

1.338 (3) 


N2F — H2FA 


0.8600 


N3r — Czr 


1 T £(\ /T \ 

1.369 (3) 


XT'? T7 Z" 1 1 "O 

N3r — Clr 


1 T O A /T \ 

1.380 (3) 


N3F — C3F 


1.463 (3) 


XT 1 f *< f ^ 1 /" " 

NIG — C1G 


1.295 (3) 


XT1 z" 1 XT^i/"" 1 

Nl(j — N2Cj 


1.386 (3) 


XT'"!/" 1 (~ ' (~ ' 

NzCj — CzCj 


1.334 (3) 


N2G — H2GA 


0.8600 


N3G — C2G 


1.376 (3) 


N3G — C1G 


1 TO/" \ 

1.386 (3) 


XT'?/"" 1 /""J/" 1 

N3G — C3G 


1 .4 /17T /"}"\ 

1.467 (3) 


XT 1 T T /"< 1 T T 

N1H — C1H 


1.297 (4) 


XT1 TT \TTTT 

N1H — N2H 


1 n c /o \ 

1.375 (3) 


XTTTU /"TIT 

N2H — C2H 


1.34/ (3) 


N2H— H2HA 


0.8600 


N3H— C2H 


1.369 (3) 


N3H— C1H 


1.379 (3) 


N3H— C3H 


1.468 (3) 


CIA— C11A 


1.491 (4) 



cud — hug 


A ATAA 

0.9700 


cud — huh 


A A A 

0.9700 


C12D — C13D 


1.522 (4) 


CI 2D — H12G 


A AT AA 

0.9700 


CI 2D — H12H 


A AT AA 

0.9700 


/"i 1 "1 T\ T T 1 1 T 

CI 3D — H13J 


0.9600 


C13D — H13K 


0.9600 


C13D — H13L 


0.9600 


C1E — CUE 


1.503 (4) 


C3E — C4E 


1.519 (4) 


C3E — H3EA 


A AT AA 

0.9700 


C3E — H3EB 


A AT A A 

0.9700 


C4b — C5b 


1.516 (4) 


/l T -1 T T A A 

C4E — H4EA 


A ATAA 

0.9700 


C4E — H4EB 


A ATAA 

0.9700 


C5E — C10E 


1 1 OA / A \ 

1.389 (4) 


C5E — C6E 


1 ~i A A / /I \ 

1.399 (4) 


C6E — C7E 


1 O TO / /I \ 

1.378 (4) 


C6E — H6EA 


A A^> AA 

0.9300 


C7E — C8E 


1 /|Af / A \ 

1.405 (4) 


rinr; TTTT7 A 

C7E — H7EA 


A AT AA 

0.9300 


C8E — C9E 


1.395 (4) 


C9E — C10E 


1.386 (4) 


/'AT r TAT A 

C9E — H9EA 


A AO AA 

0.9300 


C10E — H10E 


A AO A A 

0.9300 


CUE — C12E 


1.529 (5) 


CUE — Hill 


A ATAA 

0.9700 


/" t 111 -1 TTI 1 T 

CUE — H11J 


A ATAA 

0.9700 


C12E — C13E 


1.525 (6) 


C12E — H12I 


A ATAA 

0.9700 


/" t I ^> I -1 TTI 1 T 

C12E — H12J 


A ATAA 

0.9700 


C13E — H13M 


0.9600 


/"• | -) r-- TT1")XT 

C13E — H13N 


A A/" A A 

0.9600 


C13E — H130 


0.9600 


CIF — CI IF 


1.498 (4) 


/"IT T - " /" < /I T-i 

C3F — C4F 


1.522 (4) 


C3r — H3rA 


A ATAA 

0.9700 


C3F — H3FB 


A ATAA 

0.9700 


f ' a T-i f ' rr 

C4F — C5F 


1.515 (3) 


f • a TT^r * 

C4F — H4FA 


A ATAA 

0.9700 


C4F — H4FB 


A ATAA 

0.9700 


C5F — C6F 


1 "\ Ct A f A \ 

1.384 (4) 


C5F — ClOF 


1 1 A A / A \ 

1.390 (4) 


C61 1 — C7r 


1 1 C\ A { A \ 

1.394 (4) 


C6F— H6FA 


0.9300 


C7F— C8F 


1.387 (4) 


C7F— H7FA 


0.9300 


C8F— C9F 


1.392 (4) 


C9F— ClOF 


1.391 (4) 



Acta Cryst. (2012). E68, o1651-o1652 



sup-15 



supplementary materials 



C3A — C4A 


1.525 (3) 


C • ~) a TTO A A 

C3A — H3AA 


0.9700 


/~1 0 * T TO A I~"> 


A A"7 A A 

0.9700 


C4A — C5A 


1.512 (3) 


C4A — H4AA 


A ATAA 

0.9700 


C4A — H4AB 


A ATAA 

0.9700 


/~i c A /"• / a 

C5A — C6A 


1 O A A / A \ 

1.399 (4) 


r ' r a i a a 

C5A — CI OA 


1 -1 /o \ 

1.402 (3) 


CoA — C / A 


1 .3oo (4) 


< /-"A T T A A 

C6A — H6AA 


A AO A A 

0.9300 


/ i -7 a on a 

C7A — C8A 


1.387 (4) 


C • ~1 \ T TH A A 

C7A — H7AA 


A AO AA 

0.9300 


/"I O A /" ("V A 

Co A — C9A 


1 O A*7 { A \ 

1.397 (4) 


f ' ( \ a /~i 1 A A 

C9A — CI OA 


1 O T A / A \ 

1.379 (4) 


f ' r\ a T If! A A 

C9A — H9AA 


A AO A A 

0.9300 


f • i a i T T 1 A A 

C10A — H10A 


A AO A A 

0.9300 


C11A — C12A 


1 CIO / /I \ 

1.523 (4) 


C11A — H11A 


A ATAA 

0.9700 


< 1 1 A T T 1 1 I~"> 

C11A — HUB 


A A"7 A A 

0.9700 


Z" 1 1 O A 1 O A 

C12A — C13A 


1 COO { A \ 

1.532 (4) 


ClzA — H12A 


a mAA 
0.9 /00 


/"< 1 O A TT11T) 

ClzA — H12B 


A ATAA 

0.9700 


f • 10A T T 1 O A 

C13A — H13A 


0.9600 


Z" 1 1 O A TT1 

C13A — HUB 


A A/TAA 

0.9600 


piT A TJ 1 -) fl 

C13A — H13C 


A A£AA 

0.9600 


CIB — CUB 


1.496 (4) 


C3B — C4B 


1.521 (3) 


C3B — H3BA 


A A7AA 

0.9700 


C3B — H3BB 


A mAA 

0.9 /00 


C4B — C5B 


1.515 (3) 


C4B — H4BA 


A AT A A 

0.9700 


C4B — H4BB 


A AT A A 

0.9700 


C5B — C6B 


1 "i A 1 //I \ 

1.391 (4) 


C5B — CI OB 


1.395 (4) 


C6B — C7B 


1 O OO ( A\ 

1.382 (4) 


f s r"> TT/fri A 

C6B — H6BA 


A AO A A 

0.9300 


C7B — C8B 


1 O A A ( A \ 

1.394 (4) 


pnn TT*7T) A 

C7B — H7BA 


A AO AA 

0.9300 


C8B — C9B 


1 O AO / A \ 

1.392 (4) 


/-inn ni An 

C9B — CI OB 


1 O "7 A / A \ 

1.379 (4) 


C i l\ r> TTATi A 

C9B — H9BA 


A AO AA 

0.9300 


< i ATi T T 1 AF1 

CI OB — Hi OB 


A AO A A 

0.9300 


CUB — C12B 


1 c\ r { a\ 

1.526 (4) 


CUB — H11C 


0.9700 


CUB— H11D 


0.9700 


C12B— C13B 


1.528 (4) 


C12B— H12C 


0.9700 


C12B— HI 2D 


0.9700 


C13B — H13D 


0.9600 



TTATA 
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C4G — H4GA 


A ATAA 

0.9700 


C4G — H4GB 


A ATAA 

0.9700 


C5G — C6G 


1.396 (4) 


C5G — C10G 


1 a A A / A \ 

1.400 (4) 


CoCr — C7(j 


1.386 (4) 


C6G — H6GA 


A AO AA 

0.9300 


C7G — C8G 


1 0 a r> / j \ 

1.398 (4) 


C7G — H7GA 


A AO AA 

0.9300 


C8G — C9G 
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1.384 (4) 


C9G — C10G 


1 O OT / /I \ 

1.387 (4) 
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A AO AA 

0.9300 


/~1 1 A /~i T T 1 f\ f 
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A AO AA 

0.9300 


CllG — C12G 
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0.9700 
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0.9700 
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1.519 (4) 
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A ATAA 

0.9700 


/~1 1 O /~i T T 1 OIL T 
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A ATAA 

0.9700 
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0.9600 
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0.9600 
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0.9600 
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CIH — CllH 


1 A A 1 / A \ 
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/~1 O T T f s /ITT 

C3H — C4H 
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0.9700 


pATT TTOTTT* 
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0.9700 
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0.9700 


C5H — CI OH 


1.389 (4) 


C5H— C6H 


1.398 (4) 


C6H— C7H 


1.374 (4) 


C6H— H6HA 


0.9300 


C7H— C8H 


1.394(4) 
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C13B— H13E 0.9600 

C13B— H13F 0.9600 

C1C— C11C 1.495 (4) 

C3C — C4C 1.532 (3) 

C3C — H3CA 0.9700 

C3C— H3CB 0.9700 

C4C— C5C 1.521(3) 

C4C — H4CA 0.9700 

C4C— H4CB 0.9700 

C5C— C6C 1.385 (4) 

C5C— C10C 1.396 (3) 

C6C— C7C 1.384 (4) 

C6C — H6CA 0.9300 

C7C— C8C 1.385 (3) 

C8A — 02 A — H2A 109.5 

C8B— 02B— H2B 109.5 

C8C— 02C— H2C 109.5 

C8D— 02D— H2D 109.5 

C8E— 02E— H2E 109.5 

C8F— 02F— H2F 109.5 

C8G — 02G — H2G 109.5 

C8H— 02H— H2H 109.5 

CIA— N1A— N2A 104.5 (2) 

C2A — N2A — N1A 112.7(2) 

C2A — N2A — H2AA 123.6 

N1A — N2A — H2AA 123.6 

C2A— N3A— CIA 107.5 (2) 

C2A — N3A — C3A 124.6 (2) 

CIA— N3A— C3A 127.8 (2) 

C1B— NIB— N2B 103.7 (2) 

C2B— N2B— NIB 113.5(2) 

C2B— N2B— H2BA 123.2 

NIB— N2B— H2BA 123.2 

C1B— N3B— C2B 107.6(2) 

C1B— N3B— C3B 128.2 (2) 

C2B— N3B— C3B 124.2 (2) 

C1C— NIC— N2C 104.2 (2) 

C2C— N2C— NIC 112.7(2) 

C2C— N2C— H2CA 123.7 

NIC— N2C— H2CA 123.7 

C2C— N3C— C1C 106.9 (2) 

C2C— N3C— C3C 125.3 (2) 

C1C— N3C— C3C 127.8 (2) 

C1D— N1D— N2D 104.1 (2) 

C2D— N2D— N ID 1 1 3 . 1 (2) 

C2D— N2D— H2DA 123.5 

N1D— N2D— H2DA 123.5 

C2D— N3D— C1D 107.5 (2) 



C7H— H7HA 0.9300 

C8H— C9H 1.387 (4) 

C9H — CI OH 1.387 (4) 

C9H— H9HA 0.9300 

C10H— H10H 0.9300 

C11H— C12H 1.515 (4) 

CI 1H— HI 10 0.9700 

C11H— HHP 0.9700 

C12H— C13H 1.478 (5) 

C12H— HI 20 0.9700 

C12H— H12P 0.9700 

C13H— H13V 0.9600 

C13H— H13W 0.9600 

C13H— H13X 0.9600 

C7D— C6D— H6DA 119.5 

C5D— C6D— H6DA 119.5 

C6D— C7D— C8D 119.9(2) 

C6D— C7D— H7DA 120.0 

C8D— C7D— H7DA 120.0 

02D— C8D— C9D 122.7 (2) 

02D— C8D— C7D 117.7(2) 

C9D— C8D— C7D 119.6(2) 

C10D— C9D— C8D 119.7(2) 

C10D— C9D— H9DA 120.1 

C8D— C9D— H9DA 120.1 

C5D— C10D— C9D 121.9(2) 

C5D— C10D— H10D 119.1 

C9D— C10D— H10D 119.1 

C1D— CUD— C12D 113.0(2) 

c1d— cud— hug 109.0 

c12d— cud— hug 109.0 

c1d— cud— huh 109.0 

c12d— cud— huh 109.0 

hug— cud— huh 107.8 

CUD— C12D— C13D 112.1(2) 

CUD— C12D— H12G 109.2 

CI 3D— CI 2D— H12G 109.2 

CUD— C12D— H12H 109.2 

C13D— C12D— H12H 109.2 

H12G— C12D— H12H 107.9 

C12D— C13D— H13J 109.5 

C12D— C13D— H13K 109.5 

H13J— C13D— H13K 109.5 

C12D— C13D— H13L 109.5 

H13J— C13D— HDL 109.5 

H13K— C13D— H13L 109.5 

N1E— C1E— N3E 111.5(2) 

N1E— C1E— CUE 125.2(2) 
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02A — C8A — C9A — C 1 OA 
C7A— C8 A— C9A— C 1 OA 
C8A— C9A— ClOA— C5A 
C6A— C5 A— C 1 OA— C9A 
C4A— C5 A— C 1 OA— C9A 
N 1 A— C 1 A— C 1 1 A— C 1 2 A 
N3 A— C 1 A— C 1 1 A— C 1 2A 
CIA— C11A— C12A— C13A 
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C2B— N3B— C 1 B— N 1 B 
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C2D — N 3 D — C 1 D — N 1 D 


1.7(3) 


N1H- 


-N2H— C2H— OIH 


-178.3 (3) 


p i-) t-» XTO T~\ P 1 T~~\ XT 1 F"\ 

C3D — N3D — C1D — N1D 


-172.5 (2) 


N1H- 


-N2H— C2H— N3H 


0.9 (3) 


p ~\ T~\ XT') T~\ p 1 T~\ p | 1 t\ 


-176.0 (2) 


C1H- 


-N3H— C2H— OIH 


1 T A A /") \ 

179.0 (3) 


Pin XT') r~\ p i t-» p i i t-x 

L 3 U — N 3 U — L 1 D — C 1 1 D 


9.9 (4) 


C3H- 


-N3H— C2H— OIH 


4.2 (4) 


XT 1 TX \T1 T~~\ P ^ Pi 1 F"\ 

N 1 D — N2D — C2D — 0 1 D 


-179.2 (3) 


C1H- 


-N3H— C2H— N2H 


-0.3 (3) 


N ID — N2D — C2D — N3D 


1.2 (3) 


C3H- 


-N3H— C2H— N2H 


1 T C A Z') \ 

-175.0 (2) 


L 1 D — IN 3 D — CzU — (J 1 D 


1 *70 O /") \ 

178.8 (3) 


C2H- 


-N3H— C3H— C4H 


AO A /") \ 

-98.9 (3) 


L3 D — N 3 D — LzD — (J 1 D 


—0.9 (4) 


C1H- 


-N3H— C3H— C4H 


87.5 (3) 


t~* 1 TX XTI T~"\ p"^ TX \mr\ 

C1D — N3D — C2D — N2D 


-1.7(3) 


N3H- 


-C3H— C4H— C5H 


-172.2 (2) 


p ^> t"-» XT') r~\ p i xti 

C3D — N3D — C2D — N2D 


172.7 (2) 


C3H- 


-C4H — C5H — CI OH 


OA A /1\ 

89.9 (3) 


C2D — N3D — C3D — C4D 


1 A A O /T\ 

100.8 (3) 


C3H- 


-C4H— C5H— C6H 


OT A ZO\ 

-87.0 (3) 


pi n \T)r\ /r)n /-"in 

C1U — N3U — C3U — C4U 


-86.0 (3) 


C 1 OH— C5H— C6H— C7H 


A 1 / A \ 

4.1 (4) 


XTO T"\ p 1 T\ p J T\ p r - 

N3D — C3D — C4D — C5D 


176.0 (2) 


C4H- 


-C5H— C6H— C7H 


1 T O A /I \ 

-178.9 (3) 


C3D — C4D — C5D — C10D 


-110.4 (3) 


C5H- 


-C6H— C7H— C8H 


-1.7(4) 


/■in ('in pen c(i( 

C3D — C4D — C5D — C6U 


69.8 (3) 


C6H— C7H— C8H— 02H 


1 TO /I /")\ 

178.4 (3) 


C10D — C5D — C6D — C7D 


(\ A / A\ 

0.4 (4) 


C6H- 


-C7H— C8H— C9H 


1 O /A \ 

-1.8 (4) 


/" < a t-» p r - r~\ p ATX pinr\ 

C4D — C5D — C6D — C7D 


-179.8 (2) 


02H- 


-C8H — C9H — C 1 OH 


1 TT C /O \ 

-177.5 (3) 


C5D — C6D — C7D — CsD 


-0.2 (4) 


C7H- 


-C8H — C9H — C 1 OH 


2.7 (4) 


rfin P7n rsr> n?r> 

V, \H J V / 1 / V ill/ V ' _ 1 / 


1 7Q 8 


C8H- 


-C9H — CI OH — C5H 


u.z 


C6D— C7D— C8D— C9D 


-0.6 (4) 


C6H- 


-C5H — CI OH — C9H 


-3.2 (4) 


02D— C8D— C9D— C 1 OD 


-179.3 (2) 


C4H- 


-C5H — C 1 OH — C9H 


179.8 (3) 


C7D— C8D— C9D— C10D 


1.1 (4) 


N1H- 


-C1H— C11H— C12H 


-16.3 (5) 


C6D— C5D— C 1 OD— C9D 


0.2 (4) 


N3H- 


-C1H— C11H— C12H 


164.4 (3) 


C4D— C5D— C 1 OD— C9D 


-179.6(2) 


C1H- 


-C11H— C12H— C13H 


-67.5 (4) 
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Hydrogen-bond geometry (A, ") 



D—R-A 


D — H 


U-A 


D-A 


D—R-A 


02A—H2AOW 


0.82 


1.90 


2.718 (3) 


174 


02C—R2CO\E 


0.82 


1.90 


2.717(3) 


172 


02G— H2G-01C 


0.82 


1.89 


2.701 (3) 


172 


02H— U2H-OW 


0.82 


1.94 


2.752 (3) 


174 


~N2B—H2BA-0\C 


0.86 


1.97 


2.821 (3) 


169 


N2C — R2CA-OW 


0.86 


1.97 


2.825 (3) 


174 


mF—H2FA-0lH 


0.86 


1.93 


2.777 (3) 


166 


mH—mHA-0\F 


0.86 


2.00 


2.840 (3) 


167 


02B—H2B-OIG 1 


0.82 


1.93 


2.748 (3) 


177 


02D—R2D-OIF 


0.82 


1.87 


2.689 (3) 


178 


02E—R2EOW i 


0.82 


1.97 


2.773 (3) 


165 


02F—H2F-OIA" 


0.82 


1.92 


2.711 (3) 


162 


mA—H2AA-0\D"' 


0.86 


1.94 


2.788 (3) 


170 


mE—H2EA-0\G"' 


0.86 


2.03 


2.873 (3) 


168 


mD—mDA-0\A' v 


0.86 


1.95 


2.809 (3) 


173 


N2G — U2GA-0\E' V 


0.86 


1.96 


2.807 (3) 


168 


Symmetry codes: (i) x-l/2, y+1/2, 


z; (ii) x+V2,y-V2, z; (iii) x+1/2, y+1/2, z; (iv) x- 


-V2,y-V2, z. 
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